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ORBraNG BLADE COAXIAL CABLE 
CUTTER/STRIPPER 

BACKGROUND OF THE INVENTION 

The present invention relates to apparatus for severing 
multiple layers of coating or covering materials from a 
central core such as a conductor of a coaxial cable or an 
optical fiber. More specifically, the invention relates to 
improvements in automated machinery for sequentially sev- 
ering and removing multiple layers of material from a wire 
or other filamentary member utilizing a cutting blade with a 
circular cutting edge which oibits the material being cut. The 
prior art includes many types of apparatus for severing and 
removing a covering layer from a central, filamentary 
member, as in the removal of insulation and sheathing from 
an electrical wire or coaxial cable. Such apparatus typically 
includes one or more cutler blades which are moved from a 
position spaced radially outwardly from the position at 
which the cut is to be made inwardly toward the wire, at least 
partially through the covering layer. The blade(s) may be 
moved only in linear, reciprocating motion, as in the appa- 
ratus of U.S. Pat. No. 5,445,051, or may be rotated about the 
axis of the wire as they arc moved toward and away from the 
wire, as in the case of U.S. Pat. Nos. 4,745,828 and 
4,993,287, or may be moved in a path which orbits the axis 
of the wire, as disclosed in U.S. Pat. No. 4,619,164. 
Typically, after the covering layer is severed, the severed 
section or slug is stripped from the wire. While some forms 
of apparatus are designed to cut and strip only a single layer 
of material from the central core, making only one cut at the 
same axial length from the end of the workpiece and at the 
same radial depth in each workpiece, others are program- 
mable to make a series of cuts, each through a distinct layer 
of covering material, at different axial positions and different 
radial depths, as in the case of coaxial cable where several, 
superposed layers of covering material are required to be cut 
and stripped from a central conductor. It is with this latter 
type of apparatus, particularly that of aforementioned U.S. 
Pat. No. 4,6119,164 (hereinafter "the *164 patent"), that the 
present invention is concerned. 

Orbital motion is imparted to one or the other of the 
cutting and the wire positioning members in the '164 patent 
by a rod which rotates about the axis of a motor output shaft 
but which is arranged with its own axis at an acute angle to 
the motor shaft axis. The rod passes through a bearing 
mounted in a housing for axial adjustment along the rod to 
selectively change the radius of the circular, orbiting motion 
of the blade. The bearing housing is affixed directly to the 
movable (cutting or wire positioning) member, thereby 
translating the nutational motion of the rod to orbiting 
motion of the movable member. Although effective for the 
intended purpose, the design subjects a number of parts to 
excessive wear, is not particularly compact, and has a good 
deal of inherent play and inaccuracy. One of the objects of 
the present invention is to provide novel and improved 
means for imparting orbital motion to a movable member in 
apparatus for cutting a coating layer on a wire, fiber, or the 
like. 

The cutting edge is, of course, circular in orbiting cutter 
apparatus and thus, at any given time, engages the cut layer 
over a limited portion of its periphery, i.e., on only one side. 
Also, for relatively thin layers, the blade engages the cut 
layer for only a small depth. Stripping of a severed slug is 
normally accomplished by holding the workpiece axially 
sutionary and moving the blade in a direction removing the 
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slug, or by holding the cutter blade stationary and moving 
the workpiece axially. Obviously, if the blade engages the 
slug over a small peripheral portion at a small depth, 
stripping ability is impaired as compared to apparatus tising 

5 two blades which engage the slug on both sides. Thus, the 
use of a single, orbiting cutting edge, as in the '164 patent, 
has the disadvantage of impaired stripping capability in at 
least some applications. Another object of the invention is to 
provide apparatus which improves the stripping function in 

10 cutting/stripping apparatus having an orbiting cutting blade. 
The prior art apparatus, in respect of features usually 
associated with both orbiting blade and rotating blade 
cutting/stripping devices, is improved upon by the present 
invention in a number of other ways. These include ease of 

15 blade replacement, adjustability of the position of the axis of 
the wire guide, reduction of wire end "whip" during orbital 
blade movement, better gravity disposal of debris from 
stripping operation, improved bearing and bushing design in 
several mechanical areas, an improved centering technique 

20 for calibration of movable gripping members, and both 
mechanical and operational improvements in clamping 
assemblies. 

A preferred embodiment of apparatus fulfilling and 
embodying the foregoing and other objects and advantages 
will be summarized, as well as disclosed in detail, in the 
following sections. 

SUMMARY OF THE INVENTION 

30 At what is considered the front end of the apparatus, a pair 
of clamping jaws are mounted for movement toward and 
away from one another to fix the axial position of the 
workpiece during the cutting and stripping operations. Each 
jaw incorporates a toothed rack engaged with a single pinion 

35 gear on the output shaft of a DC motor. The jaws are driven 
linearly by the. motor along a common central axis, provid- 
ing a simple and reliable mechanical arrangement with a 
minimxmi of parts. The motor is controlled by drive elec- 
tronics which digitally control current through the motor 

40 (motor torque) and hence the clamping force. A unique 
software feature increases the clamping force during the 
stripping operation, when axial movement of the workpiece 
is most likely to occur, and returns to the lower value for 
other functions. The higher and lower clamping forces are 

45 user programmable, permitting use of the clamping mecha- 
nism with appropriate clamping force over a wide range of 
cable sizes and other conditions. The mechanism also incor- 
porates novel and improved means for adjusting the hori- 
zontal centering position of the jaws. 

so The workpiece may be, for example, a coaxial cable 
comprising a central conductor with a plurality of coating or 
covering layers and, for purposes of the present discussion, 
will be considered such. The cable is positioned for pro- 
cessing by axial advancement between the clamping jaws 

55 and through an opening in a guide bushing with the cutting 
blade acting as a stop for the end of the cable. Although such 
guide bushings have been used in prior art cutting/stripping 
apparatus, such as that of previously mentioned U.S. Pat. 
No. 4,993,287, the bushing is rotated together with the 

60 cutting blades about the axis of the stationary wire or cable. 
In order to avoid excessive generation of heat from friction 
between guide and workpiece and resulting expansion of the 
workpiece, it was necessary to provide an appreciable clear- 
ance with consequent degradation of centering accuracy. 

65 The apparaUis of the present invention comprises a guide 
bushing which is stationary during severing of the covering 
layer(s), permitting very close clearance between cable and 
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bushing, thereby improving positional accuracy of the cable of the cable either before or after the blade has been moved 

axis. Furthermore, the apparatus incorporates a unique to sever the layer. Engagement of the edge portions of the 

mechanical arrangement permitting both horizontal and ver- gripper members reduces the tendency of the portion of the 

tical positioning of the structure holding the guide bushing cable extending past the blade to "whip" during the cutting 

for extremely accurate alignment of the central axes of the 5 operation. In any case, after the slug is severed from the 

bushing and the circular cutting edge. Also, the entire remainder of the outermost layer of the cable, engagement 

bushing holding and positioning mechanism is movable to ^^e gripper members with the slug, coupled with rearward 

expose the cutting blade fully and permit easy and quick movement of the carriages, causes the slug to be stripped 

replacement thereof. After blade replacement, the bushing f^^^ t^e cable and fall by gravity to a disposal position clear 

and its support stnicture may be quickly and easily returned ^ny moving parts of the apparatus. Furthermore, the slug 

to its prior, preset position. ^ also engaged by the blade, resulting in three-point contact 

The mounting and motion assembly for the cutting blade (the blade and the edge portions of the two gripper member 

includes three plates, namely, a rear plate rigidly connected arms) with the slug for enhanced stripping action, 

to the support upon which the blade is mounted, a stationary ^^^^^^^ construction and operation of the appa- 

center plate, and a front plate. The front plate is connected 15 ^^^^^ ^^^^ ^^^^^ ^^^^^ understood and 

through horizontaUy disposed, linear, roller bearings to the appreciated from the following detailed disclosure, 

center plate for horizontal movement relative thereto. The ^^^^ conjunction with the accompanying drawings, 
rear plate is connected, through an opening in the center 

plate, to the front plate by vertically disposed, linear, roller BRIEF DESCRIPTION OF THE DRAWINGS 

bearings for vertical movement of the rear plate upon the 20 ^ ^ ^ . • „ • . . - 

front plate. Thus, the rear plate is simultaneously movable ^ ^ a partially diagrammatic, perspective view of a 

both vertically (upon the front plate) and horizomally (with P^^^^^^^ embodiment of the mvention; 

the front plate) to provide the desired orbital motion of the FIG. la is a partially exploded, perspective view of the 

blade. The linear bearings are preloaded by adjustment portions of the apparatus within the circled area of FIG. 1 

screws, essentially eliminating all play from movement of 25 denoted "FIG. la"; 

the plates. FIG. 2 is a top plan view of the apparatus of FIG, 1; 

A motor for imparting motion to the rear plate, and thus FIG. 2a is a fragmentary, top plan view, partly in section, 

to the blade is mounted upon a first carriage reciprocally of portions of the apparatus within the circled area of FIG. 

movable upon linear ways on the fixed frame portion of the 2 denoted "FIG. 2a " 

apparatus. An elongated rod is fixedly attached to the 30 FIG. 2fc is a front elevational view on the line 2fr^2fc of 

rotatable output shaft of the motor with the axis of the output pjQ 2a • 

shaft parallel to the axis of the clamped cable and the axis „' 1 . i *• 1 • r .u 

- . ^ , , , 1 . • f *u * * u f » FIG- 3 is a side elevational view of the apparatus; 

of the rod at an acute angle to the axis of the output shaft. ^ , . , , , . , . 

The rod extends through a prelubricated bearing which is ^ ^ are front and rear end elevational views, 

pressed into a spherical bearing mounted on the rear plate. 35 ^^spectively; 

Thus, rotational movement of the output shaft produces FIG. 6 is a fragmentary, rear elevational view of a portion 

what is generally termed nutational motion of the rod and of the apparatus taken on the line 6—6 of FIG. 2; 

orbital motion of the back plate and blade, except when the FIG. 7 is a front elevational view taken on the line 7—7 

back plate is positioned with the center of the spherical of FIG. 2; 

bearing at the point of intersection of the axes of the output 40 FIG. 7fl is a front elevational view, as seen in FIG. 7, with 

shaft and the rod where no orbital motion occurs. The blade certain elements shown in an alternative position; 

mounting/motion assembly is mounted upon a second car- piG. 8 is a side elevational view of the assembly of FIG. 

riage movable upon the same linear ways as the first 7 ^ith portions shown in phantom lines in the alternative 

carriage. A single lead screw extends through the rotatable position of FIG. 7a; 

nuts of a pair of stepper motors, a first mounted upon the 45 9 is a perspective view of a special element used in 

fixed frame and a second upon the first carriage; the lead calibration of certain portions of the apparams; 

screw also extends through a clearance opemng in the first , - . . , ^. ^. 

J • c ^ ♦ .u A • A s .u^ FIG. 10 IS a front elevational view in section on the hne 

carnage and is fixed to the second carnage . Actuation of the . ^ ^ ^ f ft r 2 ■ 

first stepper motor with the nut of the second motor locked o . , 

moves the lead screw axially, thereby moving both the first 50 ^ P^^° ^^^^ elevational views 

and second carriages upon the ways of the fixed frame. This respectively, with portions broken away, of the elements of 
moves the blade axially of the fixed cable, thereby adjusting 

the distance of the cut from the end of the cable, i.e., the FIGS. 11a and 12a are elevational views in section on the 

length of cut. Actuating the second stepper motor with the lines 11a— 11a and 12a— 12a, respectively, of FIGS. 11 and 

nut of the first motor locked moves the first carriage with 55 

respect to the second, thereby changing the axial position of FIGS. 13 through 24 are a series of views illustrating 

the rod which intersects the center of the spherical bearing relative positions of certain movable elements of the appa- 

and consequently the radius of orbit of the blade, i.e., the rams at consecutive stages in the processing of a cable, the 

depth of cut. odd numbered Figures being top plan views and the even 

A pair of so-called gripper members are positioned on 60 numbered Figures being fragmentary, elevational views 

horizontallyoppositesidesof the cable near the plane of the taken on the lines indicated by the number of the even 

blade cutting edge. Each gripper member includes an arm numbered Figure on the next preceding odd numbered 

with an edge portion. Respective stepper motors move the Figure. 

edge portions toward and away from one another at equal nT:xATT cn nccr^DirmrkM 

distances from the axis of the cable. The user may program 65 DETAILED DESCRIPTION 

the device to actuate the stepper motors to move the arms The apparatus of the invention, in the illustrated 

inwardly until the edge portions engage the outermost layer embodiment, is denoted generally by reference numeral 10. 
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Apparatus 10 would, of course, be enclosed in an appropri- 
ate housing to prevent manual contact with moving parts, 
provide for insertion and withdrawal of workpieces, scrap 
removal, etc. However, since the design of the housing plays 
no part in the present invention, it is omitted from the 
drawings. The fixed frame of the apparatus includes hori- 
zontal plate 12, resting on feet 13 and having open, cutout 
area 14 at what is considered the front end of the apparatus, 
front, vertical supports 16, 16' on opposite sides of open area 
14, and rear, vertical support 18. Guide ways 20 are fixedly 
attached to the upper surface of plate 12 for sliding engage- 
ment by first and second carriages 22 and 24, respectively. 
For optimum rigidity and stability, the carriages are mounted 
to the ways via recirculating, linear, ball bearings pre-loaded 
to essentially remove play. DC motor 26 is mounted, via 
plate 28 and rods 30, 30', upon vertical support plate 32 for 
horizontal, reciprocating movement with first carriage 22. 

Assembly 34, including the mounting and motion trans- 
mission elements for the cutting blade, gripper members, 
cable guide bushing and other elements described later, is 
mounted upon vertical support 36 of second carriage 24 for 
movement therewith. Stepper motors 38 and 40 are fixedly 
mounted to support 18 of the fixed frame and support 32 of 
the first carriage, respectively. Lead screw 42 is threadedly 
engaged with the rotatable nuts of motors 38 and 40 and with 
a threaded opening in support 36, and extends with clearance 
through openings in supports 18 and 32. Optical switches 44 
and 45 are fixedly mounted to plate 12, for purposes 
described later. Electrical power and control boxes are 
diagrammatically represented in FIG. 1 by boxes 46 and 48, 
respectively, for operation and control of the automated 
functions of apparatus 10, as described hereinafter. 

Qamping jaw assembly 50, elements of which are shown 
in more detail in FIG. \a,\s mounted upon fixed supports 16, 
16' at the front end of apparatus 10. Jaws 52 and 54 each 
have a plurality of V-shaped engagement faces 52' and 54', 
respectively. The bases of the two jaws include inwardly 
facing tracks for sliding engagement with grooves 56 on the 
same fixed support 58. Plate 60, shown rotated away from its 
normal position, is adjustably fixed to the front side of jaw 
52 by Allen-head screws 62 extending through open-ended 
slots 64. Plate 60 carries a linear gear rack comprising teeth 
66, affixed to plate 60 by screws 68. Plate 70 is adjustably 
affixed to jaw 54 by screws 65 in the same manner as plate 
60 with respect to jaw 52 and carries a gear rack with teeth 
(not shown) identical to teeth 66. DC motor 72, supported on 
plate 74 between fixed frame supports 16, 16' is actuable to 
rotate pinion gear 76 in opposite directions. Teeth 66 of plate 
60 and the corresponding teeth of plate 70 are engaged with 
front and rear sides, respectively, of pinion 76 for 
reciprocating, linear movement of jaws 52 and 54 toward 
and away firom one another to engage and release a cable 
placed between engagement faces 52' and 54'. The outer 
hmits of movement of jaws 52 and 54 are constrained by 
pins 75, 75'. Plate 77, having leg 77', is mounted by one of 
screws 62 on the front side of plate 60. Optical switch 79, of 
a conventional type having spaced beam and detector 
elements, is mounted on support 16 and connected to the 
microprocessor by wires 79'. As jaws 52 and 54 are moved 
to their outer positions, leg 77' interrupts the beam of switch 
79, electronically confirming movement of the clamping 
jaws. As explained later, the radial position of the cable axis 
is established and maintained relative to the cutting blade by 
a guide bushing close to the blade, but it is desirable to 
calibrate the positions of jaws 52 and 54 relative to a desired 
radial position of the central axis of a cable clamped 
therebetween, at least approximately. This operation is 
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quickly and easily performed by loosening screws 62 and 
65, placing a metal rod at the desired centering position 
between engagement faces 52' and 54' and manually pushing 
jaws 52 and 54 toward one another, without movement of 

5 plates 60 and 70 until the engagement faces contact the rod 
The rod may be centered by being inserted in the cable guide 
bushing, or by other means. Screws 62 and 65 are then 
tightened, engaging the racks on plates 60 and 70 with 
pinion 76 with the jaws centered to acceptable accuracy.. 

iQ Cylindrical member 78 is considered the output shaft of 
motor 26, being connected directly to the motor by resilient 
coupling 81 (or by a timing belt) and extending through 
double-row ball bearing 83. Elongated rod 80 is fixedly 
attached at one end to shaft 78, as by force fit in a cavity in 

15 the end of the shaft, at a position offset from the central axis 
of shaft 78, and extends to free end 80*. The axis of rod 80 
is at an acute angle (indicated in FIG. 2 as angle "a") to the 
central axis of shaft 78 and the two axes intersect at a point 
forwardly of the end of shaft 78 (indicated in FIG. 2 as point 

20 "X"). Rod 80 extends through pre-lubricated bearing 85, 
pressed into spherical bearing 82, captured in bearing holder 
84 which in turn is mounted in plate 86, as best seen in FIG. 
2a. A forward portion of plate 86 extends through an 
opening in plate 36 and is mounted to plate 88, which in turn 

25 is mounted to plate 36, in a manner described later. Actua- 
tion of motor 26 to rotate output shaft 78 produces nutational 
motion of rod 80 with points along the central axis of rod 80 
orbiting the central axis of shaft 78 except at the point of 
intersection of the axes of shaft 78 and rod 80 (point X). The 

30 radius of the orbital path is in direct proportion to the 
distance, forwardly or rearwardly, from point X to any given 
point on the rod axis. Further details of the structure and 
interconnection of the elements associated with transfer of 
motion from motor 26 to the cutting blade will be provided 

35 later herein. 

Other portions of assembly 34 are carried by arms 90, 90*, 
affixed to and extending forwardly from plate 36. One such 
portion, a subassembly concerned with establishing and 
maintaining the radial position of the cable axis accurately 

40 centered with respect to the cutting blade is best seen in 
FIGS. 6-S. Guide bushing 92 is removably retained by set 
screw 94 in bushing holder 96 which is supported for 
vertical, sliding motion upon bushing holder support 97. As 
the first step in a cable processing operation, the end of the 

45 cable to be processed is advanced axially between jaws 52 
and 54 and through central opening 98 of bushing 92. The 
bushing and cable do not rotate relative to one another 
during processing, thus eliminating any heating and expan- 
sion of the cable due to firiction. This makes possible the use 

50 of bushings having opemng;^ with a diameter as little as 
0.002" greater than that of the cable being processed with 
corresponding improvement in centering of the cable axis 
relative to the orbital axis of the blade. 
Other advantageous features of the guide bushing 

55 arrangement are evident in the illustrations of FIGS. 2 and 
6-8. Included among these are a design permitting move- 
ment of the guide bushing and its related mounting structure 
between an operative position with the guide bushing posi- 
tioned close to the cutter blade and an inoperative position 

60 providing full access to the front of the blade, as well as 
structure permitting limited adjusting movement in both 
horizontal and vertical directions of the radial position of the 
guide bushing axis for precise centering thereof relative to 
the blade cutting edge axis. Rod 100 extends through and is 

65 axially restrained in openings in arms 90 and 90', and 
extends slidingly through a passageway in bushing holder 
support 97. Spring 101 is installed on rod 100 between arm 
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90' and support 97 to bias the latter toward the left, as seen 
in FIG. 7. Rod 102 is fixedly secured at one end to support 
97 and extends loosely through an opening in bracket 103 
and into an opening in arm 90. Collar 104 is installed on rod 

102 between bracket and arm 90 and adjustably fixed in a 
desired axial position by setscrew 104'. Collar 104 provides 
a stop against arm 90, defining the limit of movement due to 
the biasing force of spring 101. 

Adjustment screw 105 extends threadedly through an 
opening in bracket 106 which is affixed to arm 90, and the 
end of the screw engages the end of rod 102 for axial 
movement thereof in response to rotation of screw 105. 
Adjustment screw 107 extends loosely through an opening 
in bracket 103 and is threaded through an opening in 
projecting portion 97' of bushing holder support 97. It will 
be noted in FIG. 6 that bracket 103 has at one end slot 103' 
extending angularly between horizontal and vertical. Pin 96' 
extends rearwardly from guide bushing holder 96 through 
slot 103'. Spring 108 (FIG. 7) is installed around rod 102 and 
biases bracket 103 into contact with the head of screw 107, 
Bushing holder 96 and support 97 may be manually moved 
to the right, as seen in FIG. 7, against the bias of spring 101, 
sliding on rod 100. Rod 102, bracket 103, collar 104 and 
adjustment screw 107 will move, together with the bushing, 
holder and support, imtil rod 102 is fully removed from the 
opening in ann 90. All of the moved elements may then be 
rotated about rod 100 in the direction of arrow 109 to the 
inoperative position shown in FIG. la and in phantom lines 
in FIG. 8. This provides fiill, unobstructed access to the 
cutting blade for removal and replacement thereof. Spring 
101 biases the rotated elements to the left in the inoperative 
position and, when returned to the operative position, all 
elements will be in their original positions due to contact of 
collar 104, acting as a stop defining the limit of leftward 
movement, with arm 90. 

The arrangement also permits adjustment of the radial 
position of the guide bushing axis in both the X (horizontal) 
and Y (vertical) directions over the limited ranges indicated 
in FIG. 7. Rotation of adjustment screws 105 and 107, as 
indicated by the arrows in FIG. 8, together with the action 
of springs 101 and 108, will result in movement of the 
bushing axis in the X and Y directions, respectively. Rota- 
tion of screw 107 causes horizontal movement of bracket 

103 which translates, through angled slot 103' and pin 96', 
to vertical movement of bushing holder 96, sliding in 
support 97. Locating the ideal position of the axis may be 
performed by manually rotating shaft 68 while looking 
through bushing opening 98. The position of the axis is 
adjusted to make the orbital path of the blade opening 
visually concentric with the central axis of the bushing 
opening. A cable is then inserted through the bushing, the 
outer layer is cut and stripped, and the cable is removed and 
visually inspected for concentricity of cut. Any necessary 
fine adjustment of the position of the bushing axis may then 
be made. Although extremely accurate positioning may be 
obtained by automated means, for example, opto-electronic 
means with positional feedback, the described manual 
adjustments with "eyeballing" of relative positions of bush- 
ing and blade axes together with "trial-and-error*' cuts, 
provide acceptable calibration for virtually all applications. 

Stepper motors 110 and 112 are mounted on the ouLside of 
arms 90 and 90', respectively. Lead screws 110' and 112' are 
threadedly engaged with the rota table nuts of stepper motors 
110 and 112, respectively, and extend rotatably through 
openings in arms 90 and 90'. Blocks 114 and 116 are carried 
on the ends of lead screws 110' and 112', respectively. 
Gripper members 118 and 120 are mounted upon blocks 114 
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and 116, respectively. Stepper motors 110 and 112 are 
actuated to move lead screws 110' and 112' axially in 
opposite directions, thereby moving the opposed edges of 
gripper members 118 and 120 toward and away from one 

5 another. Reciprocal, linear motion of blocks 114 and 116 is 
established by sliding movement of rods 122 and 124 (FIG. 
2) on the blocks moving slidingly through openings in arms 
90 and 90', respectively. 

Precise calibration of gripper members 118 and 120 to 

10 position the opposed edges thereof at equal distances from 
the axis of opening 98 in btishing 92, and thus equal 
distances from the central axis of a cable extending through 
the bushing opening, is provided by a unique combination of 
hardware and software. For this purpo.se, special bushing 

15 126, shown in FIG. 9, is positioned in holder 96. This 
operation is carried out with the blade removed. Bushing 
126 has no opening for passage of a cable, but rather a metal 
center pin 128, extending past the normal blade position and 
the plane of the opposed edges of gripping members 118 and 

20 120. Pin 128 is electrically insulated by plastic body 130 
from metal strip 132 which is connected to chassis ground 
by contact with set screw 94. Pin 128 and strip 132 are 
connected by wires 134 and 136, respectively, to an input 
port 137 of a microprocessor forming part of control box 48 

25 (FIG. 1). One of stepper motors 110 and 112 is actuated in 
a step-by-step manner until the edge of the metal gripping 
member moved thereby touches pin 128, at which point pin 
128 is aLso connected to ground potential, causing the 
microprocessor to note (store) the position of the gripping 

30 member, in tenms of the number of motor steps from the 
central axis of the pin. The first gripping member is then 
moved away from pin 128 and the same steps are repeated 
for the other stepper motor and gripping member. One or 
both stepper motors are acmated as required to position the 

35 opposing edges of the gripping members at equal distances 
(an equal number of steps of their respective stepper motors) 
from the central axis. This calibration technique is much 
easier and more reliable than prior art, mechanical calibra- 
tion procedures. It is useful to note that rods 146, 146' extend 

40 through blade holder 144 and terminate a short distance 
forwardly of the front surface of the holder. A pair of holes 
in blade 138 are provided above and below the opening 
defined by cutting edge 140 for passage of rods 146, 146'. 
The three holes in the blade are ground to quite precise 

45 tolerances and serve to position each blade moimted upon 
holder 144 with great accuracy and repeatability relative to 
both the holder and also to orbitally movable plate 86. 

Referring now to FIGS. 10, 11, lla, 12 and 12a, the 
elements for mounting and moving the cutting blade will be 

50 explained in greater detail. Blade 138, having circular cut- 
ting edge 140, is mounted by screws 142, 142' upon blade 
holder 144. A pair of rods 146, 146' rigidly connect holder 
144 to plate 86 for direct transmission of the previously 
described, orbiting motion of plate 86 to holder 144 and thus 

55 to blade 138. The orbiting motion is in planes perpendicular 
to the axis of the cable being processed, and thus in the plane 
of cutting edge 140. Plate 88 is mounted upon support plate 
36 for horizontal movement relative thereto upon a first set 
of linear roller bearings or so-called rail sets. In this type of 

60 bearing, first and second halves of the bearing housing are 
mounted to the respective movable members. The housing 
halves are locked together by the bearings themselves so that 
the members cannot be separated but are relatively movable 
in the direction of the row of bearings. Housing halves 148 

65 and 148' are seen in FIG. Ma, mounted upon plate 36. The 
complementary halves 148a and 148'a are seen in FIG. \2a, 
mounted upon plate 88. Open slots 149 in plate 36 are 
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provided to facilitate assembly of plates 36 and 88. Plates S6 
and 88 are mutually connected, through opening 149' in 
plate 36, for vertical movement relative to one another 
through slide sets comprising linear roller bearings in hous> 
ings 150, 150* on plate 88 and complementary housings 5 
mounted by screws 150a (FIG. 2b) and 150a' on plate 86. 

Referring again to FIG. 2b, rods 146, 146* are seen to 
extend from plate 86 through diametrically opposite, elon- 
gated slots 152, 152' which communicate with central open- 
ing 154 in plate 88 through which rod 80 extends. Thus, the 
vertical component of the motion of rod 80 is transmitted 
directly to plate 86, moving it vertically with respect to plate 
88 upon bearings 150, 150' and moving rods 146, 146' 
vertically in slots 152, 152', respectively. The horizontal 
component of the motion of rod 80 is transmitted to both 15 
plates 86 and 88, moving the latter horizontally upon bear- 
ings 148, 148' relative to plate 36. The resulting orbiting 
movement of plate 86, rods 146, 146', holder 144 and blade 
138 is a combination of the horizontal and vertical compo- 
nents of the nutational motion of rod 80, transmitted through 20 
the slide plates and bearings in the manner indicated. The 
use of crossed, linear, roller bearings in the mechanical 
motion transmission arrangement of apparatus 34 provides 
the important advantages of a more compact design, fewer 
wear parts, elimination of play by pre-loading of linear 2s 
bearings with smoother, more accurate and rigid motion. 

Referring now to the remaining Figures, i.e., FIGS. 13 
through 24, the sequence of steps performed by apparatus 10 
in cutting and stripping the outer layer from a coaxial cable 
having a plurality of layers in concentrically surrounding 30 
relation to a central conductor will be described. Prior to 
inserting the cable into the apparatus, the operator provides 
inputs through keypad 162 (FIG. 1) to the microprocessor of 
control box 48. LCD display 164 is also shown diagram- 
matically in FIG. 1, providing visual readout of the data 35 
inserted by the operator. The selective inputs include 
numerical values corresponding to the radial depth and axial 
length of each cut to be made, and may include other 
instructions, as explained later. The "ready" or "home** 
position of the movable elements, prior to insertion of the 40 
workpiece, is illustrated in FIGS. 13 and 14. The elements 
are in this position at the conclusion of each cable processing 
operation, and thus at the beginning of the next operation, 
when apparatus 10 is powered up. The jaws of clamping 
assembly 50 are in the open or separated position with the 45 
outer surfaces spaced by distance a; carriages 22 and 24 are 
positioned at the fonvard and rearward ends of their travel, 
respectively, with the forward ends of arms 90, 90' spaced 
from the opposing surface of the clamping assembly by 
distance b, and the forward surface of plate 32 spaced by so 
distance c from the rear ends of arms 90, 90'; blocks 114 and 
116 are in their outermost positions, spaced by distance d. 
This home position of the elements is pre-programmed into 
the microprocessor and is not under control of the operator 
performing the cable processing. After completing the key- 55 
pad operations, the cable is manually advanced by the 
operator between the clamping jaws and through the open- 
ing in the guide bushing until the end of the cable abuts the 
cutting blade (it will noted that the blade opening sur- 
rounded by the cutting edge is not axially aligned with the 60 
guide bushing opening in the home position of the 
elements). The operator then presses the "start" button or 
pad and sequential steps proceed under control of the 
microprocessor, as follows: 

Step 1: Reference FIGS. 15 and 16. The cable, shown as 65 
a solid black line denoted by reference number 163, has 
been inserted and motor72 has been actuated to move 
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the clamping jaws into contact with the cable. Although 
a portion of the end of the cable is seen in FIG. 16, the 
ofiEset axes of guide bushing 92 and cutting edge 140 
cause at least a portion of the cable end to abut the 
forward surface of blade 138. Other elements remain in 
the home position. One of the instructional inputs (i.e., 
other than the numerical inputs indicating depths and 
lengths of cuts) into keypad 162 is the clamping force 
exerted on cable 163. This is a function of motor torque 
which is directly proportional to the current supplied to 
the motor. Thus, if the same current is applied the 
clamping force will be the same regardless of cable 
diameter. As a further refinement, the magnimde of the 
current may be varied at certain times in the cutting and 
stripping operation. Since very little axial force is 
applied to the cable except when the slug is being 
pulled away, current may be kept at a low level at all 
times other than during stripping, at which time it is 
increased to hold the cable more firmly, and returned to 
the lower value thereafter. This feature effectively 
prevents motor overheating and prolongs motor life. 
Step 2: Reference FIGS. 17 and 18. Stepper motor 40 is 
actuated while stepper motor 38 is not, i.e., the nut of 
stepper motor 38, which is anchored to the fixed frame, 
is locked while the nut of motor 40 is rotated. Lead 
screw 42 remains stationary while stepper motor 40 and 
carriage 22 move rearwardly, thereby increasing refer- 
ence distance c. Rod 80 is pulled rearwardly through 
bearing 82, shifting the position of plate 86. The 
number of steps motor 40 is acmated during this step is 
the same for each operation, being the number of steps 
necessary to move plate 86, and thus rods 146, 146', 
blade holder 144 and blade 138, to a position wherein 
the blade opening surrounded by cutting edge 140 is 
concentric with the axis of cable 163, as seen in FIG. 
18. 

Step 3: Reference FIGS, 19 and 20. Stepper motor 38 is 
actuated while stepper motor 40 is not, i.e., the nut of 
stepper motor 40, which is mounted to plate 32 of first 
carriage 22, is locked while the nut of motor 38 is 
rotated. Since motor 38 is mounted to the fixed frame, 
lead screw 42 is moved axially forward, moving car- 
riages 22 and 24 in a forward direction together with all 
the elements carried thereon. This advances the blade 
axially with respect to the end of the stationary cable, 
reducing reference dimension b with cable 163 extend- 
ing concentrically through the blade opening. The 
number of steps for which motor 38 is acmated is the 
number necessary to position the plane of the blade 
cutting edge at a distance from the free end of the cable 
corresponding to the axial length of the first cut. 

Step 4: Reference FIGS. 21 and 22. Motor 26 is achiated 
to rotate output shaft 78 and rod 80, thus producing the 
previously described orbhing motion of plate 86. Blade 
138 orbits cable 163, as indicated in FIG. 22. The radius 
of orbital motion, as determined by reference distance 
c, i.e., the position along its axis at which rod 80 
engages bearing 82, produces a depth of cut equal to the 
thickness of the outer layer of cable 163, as pro- 
grammed into the microprocessor by the operator. 

Step 5: Reference FIGS. 23 and 24. Motor 26 is 
deactuated, stopping orbital motion of blade 138. Step- 
per motors HO and 112 are actuated to move gripping 
members 118 and 120, respectively, toward one another 
until opposing edges of the gripping members engage 
the outer layer of cable 163 at a position very close (a 
slight distance toward the rear of apparatus 10) to that 



